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(54) Cellular communication system with soft handover and apparatus therefor 



(57) When a mobile station becomes a soft hando- 
ver state, a reception quality monitor (104) measures 
reception quality of a pilot signal from each base station. 
Base station specifying means (105) generates a base- 
station select signal (BSsel) to specify base stations 
that have transmitted pilot channels of inferior reception 
quality. The base-station select signal is multiplexed 
with transmission data (r-txd), and the multiplexed sig- 
nal is spread at a spreading circuit. The spread signal is 
transmitted to plural base stations through a transmitter 
(111) and a duplexer (102). Then the base stations 
specified by this base-station specify signal stops trans- 
mission of downward signals. 
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Description 

The present invention relates to a mobile communi- 
cation system, and particularly to a handover technique 
for mobile or portable telephone systems (cellular sys- s 
terns) using a direct spread code division multiple 
access (DS-CDMA) system. More particularly, it relates 
to a transmit power control of down links for transmis- 
sion from plural base stations to a mobile station during 
soft handover where the mobile station is simultane- 10 
ously connected to the plural base stations. 

A conventional technique well known in the art is a 
cellular system using a code division multiple access 
(CDMA) system conforming a North American TIA/EIA 
IS-95 standard. This IS-95 standard uses soft handover, is 
In a system using such a soft handover technique, when 
a mobile station approaches a boundary between ceils 
(or sectors), the mobile station simultaneusly communi- 
cates with plural base stations each having one of the 
ceils as its service area. 20 

When the mobile station detects a base station or 
stations at reception levels larger than the base station 
currently in communication therewith, the mobile station 
regards itself as approaching a cell boundary and starts 
communication with plural base stations including the 25 
currently connected base station and other base sta- 
tions detected at the larger reception levels. The mobile 
station then receives the same downward information 
from the plural base stations, where the downward infor- 
mation from the plural base stations is received at the 30 
mobile station by a maximal ratio combining diversity. 

Upward information transmitted from the mobile 
station is received at the plural base stations. These 
received signals are maximal ratio combined or one of 
these signal is by a base station controller (BSC) which 35 
supervises the plural base stations. 

In general, any mobile station located near a cell 
boundary is likely far at a distance from the base station 
in the cell, and the reception level of downward signals 
from the base station would be low. Further, the channel 40 
quality is likely deteriorated near the ceil boundary due 
to radio interference from plural cells. Such deterioration 
of the channel quality can be prevented by connecting 
the mobile station to plural base stations (by a soft 
handover). 45 

In a conventional technique such as one conform- 
ing the IS-95 standard, the downward signals are simul- 
taneously transmitted from plural base stations during 
soft handover. Such a system extremely increases the 
number of currently used down links compared with eel- so 
lular systems not using the soft handover. An increase 
in the number of mobile stations during soft handover 
limits the number of links that can be used simultane- 
ously because of a limited capacity of down links to 
cause a latent problem that efficiency in channel utiliza- 55 
tion can not be improved. 

Although the IS-95 standard seems to use such an 
ineffective method that it transmits downward signals 



from plural base stations, the capacity of down links has 
not caused any problem because the transmission sys- 
tem of down links has been more effective than that of 
up links. 

However, the capacity of up links is now improving 
as much as that of down links, and the deterioration in 
the capacity of down links due to the soft handover 
needs to be solved. 

It is therefore the main object of the present inven- 
tion to provide a soft handover scheme capable of 
improving efficiency of down links in a CDMA mobile 
communication system by improving a downstream 
transmission system in a soft handover with a terminal 
located near a cell or sector boundary. 

According to one aspect of the invention, there is 
provided a cellular system using a direct spread code 
division multiple access system, in which a mobile sta- 
tion performs soft handover with plural base stations, 
said mobile station comprising: 

downward reception quality monitoring means for 
monitoring reception quality of downward signals 
from the plural base stations that are in the soft 
handover state; 

base-station specifying means for sending a signal 
to specify a base station or stations to be transmit- 
ted according to the result of monitoring the recep- 
tion quality of the plural downward signals; 
multiplexing means for multiplexing the base-sta- 
tion specify signal into an upward signal to be sent 
to said plural base stations; and 
reception means for performing combined recep- 
tion of receive signals from said plural base stations 
that are in the soft handover state, and 

said base stations each comprising: 

demodulation means for demodulating the 
base-station specify signal multiplexed in the 
upward signal; and 

transmission control means for controlling 
transmission of a downward transmit signal to a 
corresponding mobile station according to the 
demodulated base-station specify signal. 

The mobile station monitors quality of downward 
signals from plural base stations in a handover state 
and multiplexes into an upward signal a signal to specify 
the best-quality base station. This permits only the base 
station in good channel conditions to perform down- 
stream transmission even at the time of handover with 
inhibiting transmission from the other base stations, 
thus improving the frequency utilization efficiency of 
down links. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing the structure of a 
mobile station according to a first embodiment of 
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the present invention; 

Fig. 2 is a block diagram showing the structure of a 
base station according to the first embodiment of 
the present invention; 

Fig. 3 is a view illustrating the movement of a 5 
mobile station that enters a soft handover operation 
of the present invention; 

Fig. 4 is a time chart for comparing the prior art and 
the present invention, which shows a relationship 
between reception quality and transmission 10 
ON/OFF timing; 

Fig. 5 is a block diagram showing the structure of a 
mobile station according to a second embodiment 
of the present invention; and 

Fig. 6 is a block diagram showing the structure of a is 
base station according to the second embodiment 
of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 20 

Referring next to the accompanying drawings, the 
present invention will be described. 

Fig. 1 is a block diagram showing the structure of a 
mobile station according to a first embodiment of the 25 
present invention; Fig. 2 is a block diagram showing the 
structure of a base station according to the first embod- 
iment of the present invention. 

As shown in Fig. 1 , the mobile station according to 
the first embodiment of the present invention comprises 30 
an antenna 101 for receiving radio signals from one or 
more base stations; a duplexer (DUP) 102; a radio 
receiving part (Rx) 103 for converting a radio signal to a 
receive base-band signal; reception quality monitoring 
means 104 for receiving pilot signals from plural base 35 
stations during handover and monitoring the level of 
reception quality; base-station specifying means 
(B.S.S.M) 105 for selecting base stations of good 
receiving quality based on the monitoring results and 
outputting a base-station select signal (BSsel) corre- 40 
sponding to the base stations of good reception quality; 
a multiplexer (MUX) 109 for multiplexing an associated 
control channel including the base-station select signal 
(BSsel) and upward communication channel data (r-txd) 
to generate an upward transmit signal; a spreading cir- 45 
cuit 1 10 for spreading the upward transmit signal to out- 
put a transmit base-band signal; a radio transmitting 
part (Tx) 1 1 1 for converting the transmit base-band sig- 
nal to a radio signal to be transmitted; and an RAKE 
receiver 108 for performing combined reception of so 
receive base-band signals from plural base stations that 
are in a soft handover state. 

The RAKE receiver 108 includes a correlator 106 
and a maximal ratio combiner 107 for outputting down- 
ward communication channel data (f-txd). ss 

The downward reception quality monitoring means 
104 of the mobile station measures the level of recep- 
tion quality using a pilot channel transmitted from each 



base station to all the mobile stations. 

The base-station specifying means 105 selects 
base stations out of plural ones as having good down- 
ward reception quality, and outputs a base-station 
select signal indicative of the selected base stations. 
For this selection, any of the following criteria can be 
used: 

(1) A base station showing the best reception qual- 
ity and other base stations each of which has a 
small difference in reception quality from the best 
one are selected. 

(2) A predetermined number of base stations equal 
to or less than the number of the base stations to be 
targeted in the current handover are selected in the 
order of the superiority of reception quality. 

(3) Base stations showing reception quality larger 
than a predetermined value are selected. When all 
the base stations show reception quality smaller 
than the predetermined value, a predetermined 
number of base stations are selected in the order of 
the superiority of reception quality. This optional 
condition is provided to prevent all the base stations 
from stopping transmission when the downward- 
signal receiving quality is low at the mobile station. 

Referring to Fig. 2, each base station according to 
the first embodiment of the present invention can be 
divided into a common section commonly used for plu- 
ral communication channels and channel sections 208 
separately used for each communication channel. 

The common section comprises an antenna 201 for 
receiving radio signals from mobile stations; a duplexer 
(DUP) 202; a radio receiving part (Rx) 203 for convert- 
ing a radio signal to a receive base-band signal; a 
spreading circuit 218 for spreading a pilot channel 
(PLCH); and an adder 209 for adding and combining the 
pilot channel and transmit signals of plural channels 
from the plural channel sections 208. The pilot channel 
and the plural communication channels use different 
spread codes from each other. 

The channel section 208 necessary for each com- 
munication channel comprises an RAKE receiver 204 
for reversely spreading signals received on a multipath 
channel and combining them at the maximum ratio; a 
demultiplexer (DMUX) 205 for separating the output of 
the RAKE receiver 204 into upward communication 
channel data (r-rxd) and the associated control channel 
including the base-station select signal (Bssel); a 
spreading circuit 206 for spreading downward commu- 
nication channel data (f-txd); and transmission control 
means 207 for controlling transmission ON/OFF 
according to the base-station select signal (Bssel) 
included in the associated control channel data from the 
mobile station. 

Referring next to Fig. 3, operations in the first 
embodiment of the present invention will be described. 

Fig. 3 is a view illustrating the movement of a 
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mobile station when performing a soft handover opera- 
tion to be described below. In this case, when a mobile 
station (MS) 303 moves from a service area of a base 
station (BS1) 301 to another service area of another 
base station (BS2) 302 and enters a service-area over- 5 
lapping zone, it becomes a soft handover state and the 
base station (BS2) also receives the upward communi- 
cation channel data from the mobile station. 

The base station (BS2) informs the base station 
controller (BSC) 304 the reception of the downward 10 
communication channel data from the moble station. 
The base station controller maximal-ratio-combines the 
received downward communication channel data at the 
base stations 301 and 302. the combined data is trans- 
mitted to a mobile station exchnger (MSC) 305. Then, is 
the mobile station exchnger transfers the downward 
communication channel data not only to the base sta- 
tion (BS1) but also to the base station (BS2). These 
operations are the same as the prior art, such as IS-95 
standards. 20 

The operations of the base stations (BS1 , BS) and 
the mobile station on the downward communication 
channel data are now described. In this example of Fig. 
3, all the above criteria becomes the same and only one 
base station showing reception quality better than the 25 
other is selected. 

The transmission control means 207 of each of the 
base stations 301 and 302 stops transmission when its 
own base station is not specified in the base-station 
select signal. The transmission control means 207 per- 30 
forms transmission to the mobile station when its own 
base station is specified in the base-station select signal 
or a transmission error in the base-station select signal 
is detected; otherwise, it will stop transmission. 

Fig. 4 is a time chart showing transitions of down- 35 
ward reception quality of the base stations 301 and 302, 
and transmission ON/OFF timing of each of the base 
stations (BS1 and BS2) 301 and 302. 

In a conventional scheme (e.g., IS-95) as shown at 
a) and b) in Fig. 4, when the difference in reception 40 
quality between both base stations becomes smaller 
than a certain value, the two base stations enter a soft 
handover state and start transmission to the mobile sta- 
tion. This soft handover state continues until the differ- 
ence in reception quality between both base stations 45 
becomes equal to or more than the certain value and 
the mobile station completely enters the service area of 
the new base station (BS2) 302. Thus in the conven- 
tional the two base stations perform transmission to the 
mobile station during the soft handover. so 

On the other hand, shown at c) to e) in Fig. 4 are the 
base-station select signals and transmission ON/OFF 
timings of the two base stations (BS1 and BS2) 301 and 
302 in the embodiment of the invention. This shows that 
the base-station select signal varies with changes in the ss 
reception quality even during handover, and the trans- 
mission is always performed from only one base station 
in a propagation state better than the other. 



The procedure for soft handover in the case of Fig. 
is as follows: 

[1] The mobile station 303 measures the reception 
quality of pilot channels from nearby base stations 
and reports the measurement result to the base 
stations in the same manner as in the conventional. 
When a base station or stations each showing 
reception quality of the pilot channel within a certain 
range of differences from that of the base station 
currently in communication with the mobile station 
303 are detected, they enter the soft handover 
state. 

[2] The base station currently in communication 
with the mobile station of identification numbers of 
base stations which are in soft handover state. 
[3] The plural base stations that are in the soft 
handover state receive upward information from the 
mobile station in the same manner as in the con- 
ventional by a maximal ratio combining or selective 
diversity. 

[4] The mobile station monitors the quality of the 
pilot channel of each base station in the soft hando- 
ver state, and notifies all the base stations of a 
number of the best-quality base station using the 
upward associated control channel. The quality 
measurement and notification is not necessarily 
fast enough to track Rayleigh fading as long as it 
can track changes in the propagation path (shad- 
owing). 

[5] Only the base stations specified by the mobile 
station 303 are permitted to send downward infor- 
mation. In order to avoid the danger that no base 
station sends downward information, it is possible 
to permit the other base stations to send downward 
information when they have detected an error in 
CRC of the associated control channel. 
[6] The mobile station 303 receives signals from the 
plural base stations using a selective or maximal 
ratio combining diversity. 

[7] The soft handover is released when the differ- 
ence in the reception quality of the pilot channel 
becomes equal to or more than the certain value. 

By operating the base stations and the mobile sta- 
tion 303 in the above procedure, only some base sta- 
tions of good propagation quality perform downstream 
transmission and the other base stations of inferior 
propagation quality do not need to perform downstream 
transmission. It is therefore possible to improve the fre- 
quency utilization efficiency of down links. 

The mobile station 303 measures the quality of 
down links using the pilot channel, which is always 
transmitted at each base station and commonly used by 
all the mobile station to perform base station search. 
For this reason, the mobile station can also monitor the 
quality of down links of other base stations that have 
stopped transmission to the mobile station, and hence 
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instruct these base stations to restart downstream 
transmission thereto. 

When judging that the down links of plural base sta- 
tions show almost equal quality and the received sig- 
nals from the plural base stations can be combined at 5 
the maximum ratio without any loss, the mobile station 
303 instructs the corresponding plural base stations to 
perform downstream transmission so that a diversity 
gain can be obtained. 

When judging that the quality of down links of all the 10 
base stations is deteriorated and required quality can 
not be obtained by the transmission from one base sta- 
tion, the mobile station instructs plural base stations of 
relatively good reception quality to perform downstream 
transmission so that the required quality can be is 
obtained. 

The danger of an error in receiving the base-station 
select signal transmitted from the mobile station 303 
must be considered here. Particularly, in the case the 
soft handover is performed across plural base stations, 20 
respective base stations may cause a different demod- 
ulation result and no base station may judge to be 
instructed for transmission. To avoid such a case, each 
base station performs transmission without receiving 
the instruction when an error in the demodulation result 25 
has been detected, thus extremely reducing the proba- 
bility of no base station performing transmission [see 
the above procedure [5)). 

However, if it is assured that plural base stations 
cause the same demodulation result of the base-station 30 
select signal, they can perform transmission ON/OFF 
according to the base-station select signal irrespective 
of the presence or absence of the error detection. For 
example, when the soft handover is performed for plural 
sectors within one base station, the demodulation result 35 
of the base-station select signal can be easily used 
among the sectors in common. In this case, the trans- 
mission sectors may be selected according to the base- 
station select signal. 

Referring next to Figs. 5 and 6, a second embodi- 40 
ment of the present invention will be described. Fig. 5 is 
a block diagram showing the structure of a mobile sta- 
tion according to the second embodiment of the present 
invention; Fig. 6 is a block diagram showing the struc- 
ture of a base station according to the second embodi- 45 
ment of the present invention. 

As apparent from a comparison between Figs. 1 
and 5 f the mobile station of the second embodiment 
does not include means like the base station specifying 
means 105 included in the first embodiment. Alterna- so 
tively, the mobile station according to the second 
embodiment is such that the results of monitoring the 
reception quality of pilot signals from acceptable base 
stations are supplied to a multiplexer 109a together with 
signals to specialize corresponding base stations. The 55 
multiplexer 109a multiplexes outputs of the reception 
quality monitor and the upward communication channel 
data (r-txd) to generate an upward transmit signal to be 



transferred to the spreading circuit 110. Operations of 
the other elements in Fig. 5 are the same as those of the 
mobile station shown in Fig. 1 . 

Also as apparent from a comparison between Figs. 
2 and 6, the base station of the second embodiment 
includes a demultiplexer (DMUX) 205b provided 
between the RAKE receiver 204 and the transmission 
control means 207 for separating the output of the 
RAKE receiver 204 into "upward communication chan- 
nel data (r-txd)" and "the reception quality of the pilot 
signal and the signal to specialize the corresponding 
base station" detected by the mobile station (Fig. 5); 
and transmission halt signal generating means 105a for 
generating a transmission halt signal indicating whether 
or not transmission of all the signals but the pilot signal 
are to be halted at its own station and supplying the 
transmission halt signal to the transmission control 
means 207. The structure and the operation of the 
transmission halt signal generating means 105a are the 
same as those of the base station specifying means of 
Fig. 1 . The other elements of which the description is 
omitted are operated in the same manner as those 
given the common reference numbers in Fig. 2. 

As apparent from the above, the first embodiment 
and the second embodiment differ in the following point: 
In the first embodiment the mobile station decides which 
of base stations is to stop downstream transmission 
during soft handover, while in the second embodiment 
the base station decides which of base stations is to 
stop downstream transmission during the soft hando- 
ver. Since the second embodiment does not need the 
base station specifying means 105 essential for the 
mobile station (Fig. 1) in the first embodiment, the 
mobile station of the second embodiment can be made 
compact compared with that of the first embodiment. 
The second embodiment can also reduce the power 
consumption compared with the first embodiment. 

The transmission halt signal generating means 
105a of the second embodiment can use any criterion 
such as one of the following three criteria for outputting 
the transmission halt signal. 

(1a) The transmission halt signal generating means 
outputs the transmission halt signal to a mobile sta- 
tion when the downward signal from its own station 
to the mobile station shows a large difference in 
reception quality from that of the best-quality base 
station. 

(2a) The transmission halt signal generating means 
outputs the transmission halt signal to a mobile sta- 
tion when the reception quality of the downward 
signal from its own station to the mobile station is 
ranked lower than a predetermined one graded 
according to their reception quality. 
(3a) The transmission halt signal generating means 
outputs the transmission halt signal to a mobile sta- 
tion when the reception quality of the downward 
1 signal from its own station to the mobile station is 
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smaller than a predetermined value. When all the 
base stations show reception quality smaller than 
the predetermined value and the reception quality 
of its own base station is ranked higher than the 
predetermined one graded according to their recep- 5 
tion quality, the transmission halt signal generating 
means does not output the transmission halt signal 
even if the reception quality of the downward signal 
is smaller than the predetermined value. This 
optional condition is provided to prevent all the base 10 
station in the soft handover state from stopping 
transmission to the mobile station when the recep- 
tion quality of the downward signals is low at the 
mobile station. 

15 

As described above, according to the present 
invention, since only a small number of base stations of 
the bast quality perform downstream transmission even 
at the time of soft handover, the frequency utilization 
efficiency of down links is not reduced. It is therefore 20 
possible to avoid limitations on the channel capacity. 

The present invention is also to prevent transmis- 
sion from the base station in an inferior propagation 
state even at the time of soft handover, so that mean 
transmission power of the base station can be reduced, 2s 
thereby simplifying the transmission power amplifier at 
the base station. 

Modifications of the invention herein disclosed will 
occur to a person skilled in the art and all such modifi- 
cations are deemed to be within the scope of the inven- 30 
tion as defined by the appended claims. 

Claims 

1. A cellular system using a direct spread code divi- 35 
sion multiple access system, in which a mobile sta- 
tion performs soft handover with plural base 
stations, 

said mobile station comprising: 

40 

downward reception quality monitoring means 
for monitoring reception quality of downward 
signals from the plural base stations that are in 
the soft handover state; 

base-station specifying means for sending a 45 
signal to specify a base station or stations to 
transmit according to the result of monitoring 
the reception quality of the plural downward 
signals; 

multiplexing means for multiplexing the base- so 
station specify signal into an upward signal to 
be sent to said plural base stations; and 
reception means for performing combined 
reception of receive signals from said plural 
base stations that are in the soft handover 55 
state, and 

said base stations each comprising: 
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demodulation means for demodulating the 
base-station specify signal multiplexed in 
the upward signal; and 
transmission control means for controlling 
transmission of a downward transmit sig- 
nal to a corresponding mobile station 
according to the demodulated base-station 
specify signal. 

2. The cellular system according to claim 1 , wherein 
said downward reception quality monitoring means 
of said mobile station measures reception quality 
using a pilot channel transmitted from each of said 
base stations to all the mobile stations constantly. 

3. The cellular system according to claim 1 or 2, 
wherein said transmission control means of said 
base station stops transmission when the base-sta- 
tion specify signal is not directed to its own base 
station. 

4. The cellular system according to claim 3, wherein 
said transmission control means of said base sta- 
tion performs transmission when the base-station 
specify signal is directed to its own base station or 
a transmission error in the base-station specify sig- 
nal is detected. 

5. The cellular system according to any of claims 1 to 
4, wherein said base station specifying means of 
said mobile station specifies plural base stations 
when the differences of downward reception quality 
of all the base stations is smaller than a predeter- 
mined value. 

6. The cellular system according to any of claims 1 to 
4, wherein said base station specifying means of 
said mobile station specifies plural base stations 
when downward reception quality of ail the base 
stations is smaller than a predetermined value. 

7. In a cellular system using a direct spread code divi- 
sion multiple access system, a mobile station used 
in the cellular system for performing soft handover 
with plural base stations, comprising: 

downward reception quality monitoring means 
for monitoring reception quality of downward 
signals from the plural base stations that are in 
the soft handover state; 
base-station specifying means for sending a 
signal to specify a base station or stations to 
transmit according to the result of monitoring 
the reception quality of the plural downward 
signals; 

multiplexing means for multiplexing the base- 
station specify signal into an upward signal to 
be sent to said plural base stations; and 
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reception means for performing combined 
reception of receive signals from said plural 
base stations that are in the soft handover 
state. 

5 

8. The mobile station according to claim 7, wherein 
said downward reception quality monitoring means 
of said mobile station measures reception quality 
using a pilot channel transmitted from each of said 
base stations to all the mobile stations constantly. io 

9. The mobile station according to daim 7 or 8, 
wherein transmission control means of each of said 
base stations stops transmission when the base- 
station specify signal is not directed to its own base 75 
station. 

10. The mobile station according to claim 9, wherein 
said transmission control means of said base sta- 
tion performs transmission when the base-station 20 
specify signal is directed to its own base station or 

a transmission error in the base-station specify sig- 
nal is detected. 

11. The mobile station according to any of claims 7 to 25 
10, wherein said base station specifying means of 
said mobile station specifies a base station of the 
best downward reception quality out of the plural 
base stations and specifies other base stations 
each having a smaller difference than a predeter- 30 
mined value from the base station of the best qual- 
ity 

12. The mobile station according to any of claims 7 to 

10, wherein said base station specifying means of 35 
said mobile station specifies plural base stations 
when downward reception quality of all the base 
stations is smaller than a predetermined value. 

13. In a cellular system using a direct spread code divi- 40 
sion multiple access system, a base station, used in 
the cellular system in which a mobile station per- 
forms soft handover with plural base stations, com- 
prising: 

45 

demodulation means for demodulating a base- 
station specify signal multiplexed in an upward 
signal; and 

transmission control means for controlling 
transmission of a downward transmit signal to a so 
corresponding mobile station according to the 
demodulated base-station specify signal. 

14. The base station according to claim 13, wherein 
said transmission control means of said base sta- ss 
tion stops transmission when the base-station 
specify signal is not directed to its own base station. 



15. The base station according to claim 14, wherein 
said transmission control means of said base sta- 
tion performs transmission when the base-station 
specify signal is directed to its own base station or 
a transmission error in the base-station specify sig- 
nal is detected. 

16. A cellular system using a direct spread code divi- 
sion multiple access system, in which a mobile sta- 
tion performs soft handover with plural base 
stations, 

said mobile station comprising: 

reception quality monitoring means for monitor- 
ing reception quality of downward signals from 
the plural base stations that are in the soft 
handover state and outputting a sub-signal 
composed of the monitoring results and signals 
indicative of base stations corresponding to the 
respective results; 

multiplexing means for multiplexing the sub- 
signal into an upward signal to be sent to said 
plural base stations; and 
reception means for performing combined 
reception of receive signals from said plural 
base stations that are in the soft handover 
state, and 

said base stations each comprising: 

demodulation means for demodulating the 
sub-signal multiplexed in the upward sig- 
nal; 

transmission halt signal generating means 
for generating a transmission halt signal 
indicating whether or not transmission of 
downward signals from its own station are 
to be halted in accordance with the demod- 
ulated sub-signal; and 
transmission control means for stopping 
the transmission of downward signals to 
said mobile station when the transmission 
halt signal indicates transmission halt. 

17. The cellular system according to claim 16, wherein 
said reception quality monitoring means of said 
mobile station measures reception quality using a 
pilot channel transmitted from each of said base 
stations to all the mobile stations constantly 

18. The cellular system according to claim 16 or 17, 
wherein said transmission control means of said 
base station stops transmission when an error in 
the sub-signal is detected. 

1 9. The cellular system according to any of claims 1 6 to 
18, wherein said transmission halt signal generat- 
ing means does not output the transmission halt 

' signal when downward reception quality of all the 
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base stations is smaller than a predetermined value 
and the quality of downward signals from its own 
station is ranked more than a predetermined grade. 

20. In a cellular system using a direct spread code divi- 
sion multiple access system, a mobile station used 
in the cellular system for performing soft handover 
with plural base stations comprising: 

reception quality monitoring means for monitor- 
ing reception quality of downward signals from 
the plural base stations that are in the soft 
handover state and outputting a sub-signal 
composed of the monitoring results and signals 
indicative of base stations corresponding to the 
respective results; 

multiplexing means for multiplexing the sub- 
signal into an upward signal to be sent to said 
plural base stations; and 
reception means for performing combined 
reception of receive signals from said plural 
base stations that are in the soft handover 
state. 

21. The mobile station according to claim 20, wherein 
said reception quality monitoring means of said 
mobile station measures reception quality using a 
pilot channel transmitted from each of said base 
stations to all the mobile stations constantly. 

22. In a cellular system using a direct spread code divi- 
sion multiple access system, a base station used in 
the cellular system in which a mobile station per- 
forms soft handover with plural base stations, the 
base station receiving an upward signal from the 
mobile station with multiplexing therein a sub-signal 
composed of results of monitoring reception quality 
of downward signals from the plural base stations 
put into connection of soft handover to the mobile 
station and signals indicative of base stations corre- 
sponding to the respective monitoring results, said 
base station comprising: 

demodulation means for demodulating the sub- 
signal; 

transmission halt signal generating means for 
generating a transmission halt signal indicating 
whether or not transmission of downward sig- 
nals from its own station are to be halted in 
accordance with the demodulated sub-signal; 
and 

transmission control means for stopping the 
transmission of downward signals to said 
mobile station when the transmission halt sig- 
nal indicates transmission hart. 

23. The base station according to claim 22, wherein 
said transmission control means of said base sta- 



tion stops transmission when an error in the sub- 
signal is detected. 

24. The base station according to claim 23, wherein 
s said transmission halt signal generating means 

does not output the transmission halt signal when 
downward reception quality of all the base stations 
is smaller than a predetermined value and the qual- 
ity of downward signals from its own station is 
io ranked more than a predetermined grade. 
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Fig. 2 
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Fig. 5 
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